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AftTJS#1^c:H:J:Df-*-7X7y-£SS§8L 

^^y^-SrjDX, iHSLT^-Xb (TiOjfif 
1 <7>fCJ: : T i O z m-2<Wg%.= 3 0:70) £f$$! 

[0072] (^-Xb3)^MC,f«OTi 
0,8^(7-*-*-*. lOOnm. 7X^* b 

it; 5. OTs «ttTiO,a7li:^3) £fi£U 
i O 2 fi7,l,<0Wi : h 1 <0ftt= 1 0 : 

9§<r> f <.—Xb*mWX<tz, 

[00 73] (^-Xh4)^-XMC > iftfTiO 

t m- 1 Sr^t , i o t m- 1 ■. *.-x y- 

im&=3 0: 7 0CD^-Xhmmitz* 

[00 74] C<-Xh5)^-XM(:. MTiO 
tfi? 1 SrM-o- L . ^KT i 0 2 87 1 *>Mt : ^-^ h 

1 0©S= 5 0:5 0^-X h ^ilRLfc. 

[0075] (^-X h 6 ) b 1 (C. 

tiffi- (ICS; lOOnm, 7X^* hJt : 6. OT. 

<7)MBl : ^-X h 1 <7)MA= 2 0:8 0^-X h SrP 

[0076] (^-X h 7 ) K-Z h 1 fc, »KcJ5T i 
0 2 87 (77*— tf. Ig;30nm, 7X^? h 
it: 6. 3.OT. »ttTi0 2 872i:V^) 
L, ^KT i 0 2 872CO®* : ^-X h 1 C0»1= 3 
0 : 7 0(0^-Xh$r|g^t7to 
[0077] ( / <— X h8 ) b 1 (C s Wft?>T i 

0 2 87 (77*-*. IS;50nm, 7*^.* h 
It : 6 . 1. feir: *ttT i 0 2 873 fc V^a ) SrM-& 
L. #ttTiO 2 873C0W*:^-Xhlc7)®fi=3 
0 : 7 (XD^-XbZmmitz. 
[0078] (^-Xh9) ^-XMC, mtcOTi 
0 2 87 (77*-*. ES:75nm, 7X^* h 
Jt; 5. 8. OT. #*TiO,tt74i:V^) 
U ^KT i O 2 S74<0«JI : ^-X b 1 cr>nm= 3 

o : 7 on^-xb zmmbti. 

[00 79] (^-XblO) ^-XbUZ. mk<OT 
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10|tfcf(7**-4?,.iS; 130nm, TX«# 
hit; 5. 2, J2H\ *ttTiO,8ff5i:V*3) m 
■at. WftT i 0 2 &7 5<7)®& : ^-X h 1 CDfTfl= 
3 0 : 7 0^-^h*«HL3t. 
[0080] (^-X Ml) ^-X h 1 (C. ##tf)T 
i0 2 a^ (77*~ fe\ Eg; 180nm, 7X^? 
hit; 5, OT, #ttTi0 2 e?6i:nd> 
U HURT i 0 2 ®^ 6 COW* : ^-X h 1 <7)*«= 3 
0 : 7 0O*-;*h*H«U;. 
[008 1] (VAM2)^MCIMtflT 
iOjft^ (77*-- fc\ eg; 240nra, 7X^* 
hit; 5, OT. #RTi0 2 ti?7i:V>5). £S£ 
U i 0,8^7 : ^-X h 1 3 

0 : 7 0<7K<.-Xh$:tf$!U7t. 

[0 0 8 2] K-XM3)^-XMC^OT 
i0 2 S? (77*~fe\ eg; HOnm, 7X*l* 
hit; 4. 1, WT, **T 10,8^84:^3) HI 
£U i 0 2 S^8^Wft : ^-X h 1 0®»= 

3 0 : 7 0O^-Xh£pg!U:. 

[0 0 83] C<-Xhl4) ^-Xhlfc:, ^KcDT 

1 0 2 a? (77*-- fe\ 1 0 5 nm, 7X^? 
hit; 3. 4, &T. tMRTi 0,1^9 fcv*3) frft 
£U ##T i 0 2 a? 90»4 : ^-X h 1 tf>§«= 

3 0 : 7 0<^-^ht««tfc. 

[0084] C<-Xhl 5) ^-XMC, 1£t£tf)T 
i 0 2 ^ (77*~fe\ it@ ; 115nm, 7X^* 
hit; 2. 7, OT. #ttT 10,6*1 0*1*3) * 

IhL, fcttTiOttm O^fi^-XMtOf 

4=3 0 : 7 O0)l-Zh£mil,t:. 
[0085] (*<-X h 1 6 ) ^-X h 1 fc, 1£tfctf)T 
i0 2 Sf (77*— feMtg; 120nm, 7X^? 
hit; 2. 2, OT. fMKTiOifiHPl lfcV*3) 

^ttTi0 2 fe?l 1 CD«J: : ^-X h 1 *>R 

1=30: 7 0«o^-xh£PS8U:. 
[0086] (^-X M 7 ) h 1 fc, 

■ftfffiriP (Sg: 180nm, 7X^7 hit : 6.2, 

m- 20)9(2. : ^-X h 1 tf)«S= 2 0 : 8 0<O^-X 

[0087] (^-X hlS) ^-X h 1 (C. fffR*)-? 

4 aft? (Eg; 2 20nm; TX^? hit; 6. 1, 
WT, 8ittT4*ft?3i:03) £S£U 

ft? 3 OfCS : *V-Xh 1^11:1=2 0 : 80^-X 
h^PSSU:. 

[0 0 88] MM9)^Mt ( 8*ft?)7 
-f;#ft? (Sg; 270nm, 7X^? hit ; 6. lil 

?4?>S«:'<-Xhltf>1Cft=2 0 : 8 0^-Xh 

[0 0 89] K-Xh20)'<-XMt > |(f«7 



Jtift? (Eg; 50 0nm. 7X^7 hit ; 5. 9, 
&T\ WR^-f^ft? 5fcV*d) *a£u *5R*?4;& 
ft? 5<7)MM : ^-X h 1 <0»ft= 2 0:8 OO^-X 
h£IH8L*:. 

[0090] C<-Xh2 1 ) ^-XhlK, ««m 
4#ft? (Eg; 670nm, 7X^?hJt; 5. 8. 
OT, «*tf^#ft?6fco3) *»*U tRtfvftf 
ft?6tf)|C4 : ^.-X h 1 tf)«S= 2 0:8 0^-X 
hfrPfiSLfc. 

[009 1 ] (^-Xh22)^MC, St<07 
-f*ft? (eg; 880nm, hit ; 5. 7. 

&T\ 8itt74tfft?7*03) *$£U «SRv>f;& 
ft?7tf)®M : <-X h 1 <9«S= 2 0:8 0<7y<-X 
hfcWRUi. 

[0 0 92] (^-Xh23) ^-XhlC WW*? 
4tfft? (eg; 1080nm ( 7X^*hJt; 5. 
5. OT. 8m^aft?8fc^3) *8teU 
-f aft?8<Dfti : ^-X h 1 <?DOT= 2 0:8 0^ 

-xbzmmit:. 

[0093] (^.-Xh24) ^.-Xhltl. Wl&n 
-<^©^(eg; 33 0nm, 7X^hJt;5. 1, 
ISlTs «ttv^f^a^9i:V^3) ^?i^L. «*-7>f* 
^9(7)®* : ^-X h 1 ^W*= 2 0:8 0^-X 

[0094] C<-Xh25) ^-XhlK, mttW 
4*%L=? (eg; 32 0nm, 7X^7 hit ; 4. 2, 

^fei 1 1 0c7)«i: : ^-X h 1 2 0 : 8 0^ 

-xbzmmit:. 

[0 09 5] (^.-Xh26) ^-XhlC. SttcOV 
-f^fi^ (eg; 32 0nm, 7X^ hit ; 3. 5, 
OT. mkUlim-l 1 fcv^ ) 2r?l^L. ©Rv-f 
^S^l 1 C0W4 : ^-X h 1 C7)fi*= 2 0:80^ 

-xhmmuz. 

[0096] (^.-X h 2 7 ) h 1 C Sf<07 
-f^^F (eg; 3 1 Onm. 7X^ hit ; 2. 7. 
OTs <BK-7>f ^tft^l 2t^o ) «*v>f 
^S^l 2^ft:^.-Xhl^0®»=2 0 : 80^ 
-xhSrPSSU:. 

[00 97] C<-Xh28) ^-XhKC. ^COV 
'f^ft^ (eg; 30 0nm, 7X^* hit : 2.2, 

jar, mfc?4*m- 1 3 to a ) sr&^u «*-7>f 

^a-? 1 3<7)®M : ^-X h 1 W®*= 2 0 : 8 OcO^ 

-xbimmuz. 

[0098] (mum i ) arfcTfit^mizx 0,05 
m±mm&2 0 tnm<r>m&ttth ioxiomm« 

[00 99] #7X£*U:fc7'y*K-73i'lfcSnO 
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tmwm (^js ; 5 o o nm) iiz%mw&m 

xh2£x?>j-yEPiJU ftvvtl&SS-ttt:. -eo 
^-X h 4 £fflv ^ <! <?>X 7 U - ^Epgy k &j£k £ li 0 

m®2 tm®co®f&mmfcn& (gm^mtt •, 1 o 

mmX 1 Omm, JfJ? ; ; 1 Ojum, *m#J§CO]§W- \ 6 
^Ti0 2 ^l^#^; 3 0|«%) SrJE^U- 

c o i o o ] mz, *m#^miz&mz&.T<r)£ otzi 

£M*x?/-;l/£j§MkL-C ^iit^f-^AlSft 
[c is-Di (thiocyanato) -N,N ' -bis (2, 2' -bi pyr idyl -4,4" 
dicarboxyl ic acid) -ruthenium (I I) ] Sr. -?-Oi§S^3 
xio-'mo l/Lfc$r4J:3fc:8HU ^r-^H 

U :m0. ^ttm®cfe^k&S^T-^fg 
ffcWBl. 5X1 0-'mo l/cm2l8*,U M»ffil 
0 

[oioi] #tc, *ffik LT±ia^«ffifc mm 

«k*S3**r*-sa^«ffi (PtfWH<0J?5 ; l 00 

^-^-s (jfifl*: r-^-uyj ) %mmi. m3iz 

Lxnmmt. ftmzmomMmjzmixmmm 

[0102] (mm 2 ) 4mif«»oi8s&jaT<oj: 
a c LTffo/c^ t ma. mm 1 k phs^jhk i 

0 a i ic* itziem. i o ai^n 3 &a Lfcfe»»8s 
*n«?fi2 0 1 ntwffl&tttmm.v&kw& 

[oio3] ^-x h 2 z*m#m&fm^-x hti 

Xmitl. *IX. SnCMWJBLkfc, ^-Xb2 

zxtv-ymn. tt^xm&z-ttz. %<m.. %m 
4 5oxM£mi>bx-®i&i. *mmmj&i 

tz. 

[0104] *<-X b 3 £ftli*ft«<D&f*l&Ol^)£ffl 

i-zhbLxmrntt:. tti. s<-xh5t:m&m 
ommmmm^-x v t ixm ik. z lx. 
mmm 1 1 mmz ix*^m±£msiMt:jm 1 

tz. 

[0105] %ix. s n o 2 #mi±tcii 1 ic^-r ¥ 
^*mfli2i:i5i«omfiK9^«^ai (^boss : 

1 Ommx 1 Omm, II? ; 1 Ojum.. ¥#ft«<7)Jl . 
**S<t4»«TiO,tt^l<0***: 10f»%, 



ttTiOjtt^lW***; 5 0@g%) if 

mmiz. xmtimcEtAi-t-sZ'ftixm 

[0 106] (SOttW3)i|miflc«ttO|BtWliL-C» 

^-x b i z^mmmm^-x htixmi. ^ 
-*h4 zmmmm^-x h t ixmm itzz t 
mi*, nmmitmmmmzx oast^u:** 
m i o mm 3 iz^Ltz&mmmmmmm 2 0 1 nm 

tz. %t5, ^mmaat. %ymnmm ; 1 ommx 1 

Omm, Iff; 1 0/im. ^mWM^mm ; 5/zm. it 

o,e^- 1 ; 3 0 HJtXTft -5 . 

[0107] ( mm 4 ) tmftmkowtm ix , 
^-x h 2 z^mmBim^-x htix&mt. ^ 

JJWti, ^JSWI 1 k |5]«^^«{: «fc 0 m 5 less LfcftH 

n 1 ow®3 ^liitsMimmam 2otmm 

tZ, **J, S3B0OIi« ; 1 Ommx 1 

Omm. MW ; 1 Oacitu i&lfaN&MW-; 6. 5/z 
m. ^fcSUlw«ff; 3. 5//m. 3K»SWitc*WS<i 
6«E«v>f ijWF 1 ; 2 0K*%Tb^tz . 

[0108] ( HSfifiaj 5 ) ^f^mcoMjt tc|g L"C . 

^-x h 2 ^^fti^jtffl^-x h t ix mm 1 . 1 

IZttZtlimiT i 0 2 fe^ 3C0#^$ ; 3 o«% 

[0109] ( mmm e > tc& lt . 

-x h 9 sr^sm^jtffl^-x h t ix&m ttzz t 

lc^W$ixl»»«T i 0,tt^4«*«* ; 3 0«*% 
X°b->iz. 

[0110] {mmi ) ¥mwmm<r)$m.<,z$kix. 
^-x h 2 i^mmmm^-x h t ixm 1 . ^ 

kBWi. hwj 1 k mnomiz* *)m.m.v&m 
mmmmmzmvtz. mammm. 

3*l*#KT i O 2 tt^F5<0*** ; 3 0»* 

[0111] immm8 ) ¥»*«fi<oiBnciRLT, 
^-x h 2 $r^fti^B2ffl^-x b k ixm I. ^ 
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tm\t. mm 1 1 mmmtx vmmxsm 

«fc*#8il4»RT i 0 2 $3tf 6<9£#$ ; 3 0©* 

[0112] ) ^mWMMK)WtfclRUT, 

^-x h 2 £¥gfrl0j£ffl^-x h k t Tffiffl I , ^ 
-x h l 3 £ftlJSUf ^fifcffl^-x h k l/Cttfli Lfc'C 

*fc*W§iift#*T i 0 t tt78O««* ; 3 o«t 

toii3] (n^j i o ) mmmmmzm i 
x , ^-x f 2 &*mm&mi-A h t ixm 
u i-x t- 1 4 ^tjcsm^jft^-x h t ixm 
uzz burnt. mmitimnfM&x *)mM& 

m&mizisiiZii&mtT i o 2 s^9w#w$ ; 3 

0 ofc. 

[0114] (gftffl 1 1 ) 3HMW&09Et(c|R L 

r , ^-x h 2 * h t ixm 
u ^-x h 1 5 satttaweoffl^-^ h t lt^e 

#tta*fc*tf§*i4*ttT i 0,8^1 OO*** ; 
3 0 

[0115] (gftft 1 2 ) ¥®#mfii?MKit U 

r > ^-x h 2 **iwwi»j*fli^-x b t ixm ~ 
u ^-x b 1 8 iffigjtmm*-* h t ixm 
itzz t&mt. mum 1 1 nm^mizx *)%mm. 
vmrnmsmnmimitz. *mwm<n 

Mlfcttlltlill^^Sf 3fl*W ; 2 0 

[0116] (mm 1 3 ) mwmmcommm 1 

X , ^-X h 2 £¥#ttl^)£J8^-X h k Ltffiffl 
U ^-X h 1 9 £3ftifcSUISMffl^-X h k ixm 
UzZ tttWi, gdfcffl 1 k Hfco^HHcJ: 

[0117] (HJfiffl 1 4 ) *#*«ff<0«fifcRL 

t . ^-x h 2 £*g#cJiMJH-x h t ixm 

U ^-X h 2 0 **«tai»jjtffl^-^ h k It^ffl 

#»&*fc£*$*l*18#'V>f ^tt^5<0*** ; 2 0 
[0118] 1 5 ) ^HMmoK&KIR L 

r , ^-x h 2 $r^*ii0^ffl^.-x h t ixm 
u ^-x f 2 1 s-ftssssuu&sflK-x h k ixmm 

ItzZ k £Wtt. ^JSW 1 k PMKDiMlfc J; 



[0119] (mm 1 6 ) tmmmmmmi 

X , ^-X h 2 £¥3Sft«?EMflK-X h k LTffiffl 
L, ^-x h 2 2 JfSWtffl^-X h k LTftffl 

3tlKL»fc:*^SfL*««7'f^ft^7«*^: 2 0 

[0120] (mmmi d ^mmmommizmi 

X . ^-X h 2 Sr^^Ji^ffl^-X h k tTffiffl 

^-x h 2 4 tmcsMiBmi-A h t txrnm 
ttczb m-te . mmm 1 1 witc i o 

[0121] (njfi^ij 1 8 ) mmm^wMizm u 

t. ^-X h 2 ^^frl^ffl^-X h k LTffiffl 

^-x h 2 5 zmMmwm^-x h k urttffl 
itizbima. mmmi brnm^m^x *)%mm. 

mmizttztimyi'?4 m^i o^t^m ■. 2 

OMMXX'b^tz. 

[0122] (mm 1 9 > ¥m#me>®mizm 1 

X . ^-x h 2 Z^mftMBm^-z h k LT^ffl 

^.-x h 2 6 imaMfmm^-x h t ixm 

m®M£-&G2tl&mifc?4 *(tfl lO-ttf ; 2 
0®*%T'^o^„ 

[0123] (Hj5fiWl2 0 ) ¥$Efls||®<9$8ji(£lSi L 
T , ^-X h 2 Sr^NlfMi^jSffl^-^ h k LTffiffl 

l . ^-x h 2 7 zmnmmm^-x h b ixm 
itzzbtmt, mm 1 k H«^mc «t 

3tftaifc*^r$*i4««^>fxre^ 1 2 2 

[0 124] (JtKWn^NlflcWoJBttclBLT, 
^-Xh2m^ffl^T^*l^*^^rl,^«cm 
IS (^fflcOBS ; 1 Ommx 1 0mm, MW- ; 1 Oju 

[0125] (ifcffi^J 2 ) ^«:SS<7)$SJttC|^ UT . 
^-X h 2 $r¥«#H^^^-X h k LT ffiffl L . ^ 
-X h 7 Sr3fctSrSL®^ffl^-X h k l-Cteffl Lfc ; k 

jsiwi. mtmibmmomizx *)mm%xs&m 

lc-i?£$ft!>8Mrr i 0 2 ^2O^*$ ; 3 omm.% 
X'hitz. 
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[0126] umM3 ) *mttmmmmzmix. 

h 2 *¥*fwwiwurK-x h t ixm i . i 
-^12 zwMMj&m*-* v t ixm itiz 
twm. mm 1 1 mtwmtx <o%Mmm&m 

*fc**3fU*RT i 028*7 <0*W* : 3 Oftl 

[0127] (itwj4 ) ^mi/mmm&^m ix , 
h 2 immmm^-A b t ixm i . ^ 

tiawi, mm 1 1 fwk*>#jw:j: o^itfiizw/fcst 

■«(C**S*l6WRT i 0 2 8*1 1 <0*** ; 3 0® 

[oi28] (itwj 5 ) ¥m#ms0W&£m ix : 

-xn7 zxmMmm^-x b t ixmmitzz 
km*ts mm lkmH&m&i vmm&ism 

x-h^tz. 

[oi29] ( mm 6 ).. *mwmnsmw!k ix , 
h 2 h b ixm i . * 

-x v 2 3 i mnmrnm^-x b b ixm itiz 



xh^tz. 

[oi 30 3 (vam 7 ) ¥**raiai&fteiiEL? , 
<-x h 2 z^mmmm^-x b k ix mm i . 

-X h 2 8 &*lkai»«ffl^-X h t LT«ffl Lfc -r 

tj^Mi, uttri i k mmmizj; *)%mmv&m 
mmmm&zfmifc. ^ms^m 

Itc^SiiiKtt^-f^a^l 3<0**» ; 2 0W* 
%x*hiiz. 

[0131] [«%49ttKft] «i«ttii«l*fT*v\ 

HJS0IJ i -hj&spj 2 o . it i -its^j 7 ogams 

tttmii, (wacomk, wx 

S-8 5H) AMI. 5 7 4;k?-£jIU:* 

*.;VjV7frt> 1 0 0 0W/m^tt*H3e*!S« 

*ffiHtt*»£U ISifcUff (Voc/V) , ®*&S»£ 
( I s c/mA c m-2 ) , fflHH^ (F.F. ) &tfx* 

[0 132] 
[^1] 







Voe 
/V 


I BC 
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7) 
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2tai0J 1 


0.70 


14.8 


0.7046 


7.3 




0.71 


l&.l 


0.G996 


Lb 


3SJS0&3 


0.69 


14.4 


0./045 


7.0 




0.71 


14.5 


0.6994 


7.2 




0.69 


13.1 


0.7O23 


6.3 




0.70 


14.1 


0.6991 


6.9 




0.70 


14.4 


0.7044 


7.1 




0.69 


13.3 


0.6974 


6.4 




0.70 


14 7 


0.6997 


7.2 




0.69 


14.3 


0.6993 


6.9 




0.69 


12.8 


0.7020 


6.2 


»1 2 


0.69 


12.4 


0.7013 


6.0 ! 


Hafi^l 3 


0.70 


13.6 


0.7038 


6.7 


mmh 4 


0.71 


14.& 


0.6993 


7.2 


1 6 


0.71 


13.9 


0.6992 


6.9 


fUKfll 6 


0.70 


12.6 


0.7029 


6.2 


Jtffifll 1 7 


0.71 


14.5 


0.6994 


7.2 


Hffiftl 8 


0.71 


14.1 


0.6992 


7.0 


MA 1 9 


0./0 


13.6 


O.7038 


6.7 


^2 0 


0.69 


12.2 


07009 


5.9 


Jtttfll 


0.68 


11.5 


0.6905 


5.4 


ttaw2 


0.68 


11.4 


0.6966 


5.4 


lt»W3 


0.69 


11.4 


0.6992 


5.5 


MM* 4 


0.68 


11.6 


0.7033 


5.6 




0.70 


10.6 


0.7008 


5.2 


tt&0¥6 


0.70 


11.2 


0.7016 


5.6 


tt*«7 


0.69 


11.2 


0.6988 


5.4 



[oi3 3imnz^itimm)^m^j:Xoiz^ m 
mm i -mtW2 onmmfmtmmmnx^ju*?- 
iem*tj\t. ztiwzwfct&imm i —^^7 



[0134] 

imnm] vim® ix x?iz. xmzxtia. 
xfmzm&t&mtommmzto^xiis^xmim 
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im4 ] *mcomm<vi$-mBm*?&mM 
[H5 ] *wmftw&m^mmw&zmwmm 



[06 ] 0 1 (c^t^3tmfii^fl!!0||SS^®S:^-r^ 

m$MMmx'b&. 
\m<mm 

i-wmm. 2~*mm. 3»&mm. 4- 

SfiC, 5-¥#ftl, 10, 11, 1 

2. i3, i4-mm, 2o-mmmmmm, 

mmm-hmmm. 6 3 -%mm 6 ^jm-t 
1.1. i oo-wmi o^m^mm. ce-ws, e 

-WJHL Fl. F2, F3, -KKJii, F2 2-4m» 
mM2<7)im, L10-AW3K. L12-IB9Jt. P 
l-***!^ P 2 P3-»ttXJ±Ktt 
tOAIOBMkifta^, S-^— 9"-. 
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